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{Reprinted  from  Montreal  Medical  Journal,  October,  1897,) 


THE    VALUE    OF 


MODIFIED    COW'S    MILK 
FEEDING. 


IN    INFANT 


BY 


David  James  Evans,  M.D., 

Demonstrator  of  Obstetrics  and  Diseases  cf  Infants,  McGill  University ;  Physician 
to  the  Montreal  Foundling  »ind  Baby  Hospital. 

My  effort  this  evening  is  nut  to  present  an  exhaustive  study  on  the 
value  of  modified  cow's  milk  in  infant  feeding,  luit  rather  to  review 
briefly  the  principle  of  the  use  of  luodified  cow's  milk  ami  to  report 
the  experience  of  others,  as  w(!ll  as  ni^'  own,  in  its  e'liploymeut  and 
limitations  in  practice. 

As  civilization  advances,  a  constantly  increasing  proportion  of 
mothers  are  unable  to  nurse  their  children.  Among  the  rich  luxur- 
ious habits  of  life,  and  among  the  poor  over  crowding  with  its  atten- 
dant evils  and  poor  food  bring  about  the  same  result,  loss  of  the  func- 
tion of  lactation.  Substitute  or  artificial  feeding  of  infants  is  thus 
becoming  daily  a  more  and  more  important  problem. 

The  oflspring  of  all  mammals  ai'e  carnivora,  and  the  human  infant 
18  no  exception  to  this  rule. 

The  constituents  of  the  food  of  all  young  mammals  are  essentially 
animal  and  never  vegetable.  Therefore  a  vegetable  element  in  the 
food  of  young  infants  would  seem  to  be  a  foreign  element. 

The  theory  that  the  addition  of  such  elements  tended  to  make  the 
curd  of  milk  finer  and  therefore  more  easily  digested  has  been  proved 
to  be  fallacious. 

Empirical  feeding  of  infants,  hitherto  almost  universal,  has  ever 
introduced  a  considerable  propcition  of  vegetable  matter  into  infant 
foods. 

For  our  present  scientific  method  of  infant  feeding  we  are  indebted 
chiefly  to  Dr.  Rotch,  of  Boston,  who,  associated  with  Mr.  G.  E.Gordon, 
a  veterinarian,  has  simplifieil  the  problem  and  brought  it  to  .such 
practical  perfection  that  we  can  now  write  a  prescription  for  a  food, 
with  the  .same  certainty  that  it  will  be  accurately  filled,  as  when  we 
write  a  prescription  for  an  apothecary. 

Maternal  milk  is  the  best  food  for  infants  and  there  is  but  little 
doubt  that  no  food  will  ever  be  found  which  will  fully  supply  its 
deficiency. 

Hwman  MUk. — Human  milk  must  therefore  be  the  standard  we 
must  copy. 


But  it  is  well  known  that  human  milk  is  subject  to  great  variation 
as  those  who  have  had  much  experience  with  wet  nurses  know 
Breast  milk  on  which  one  infant  may  thrive,  may  prove  utterly 
unsuited  for  another  of  the  same  age  and  weight. 

A  brief  review  of  the  composition  of  human  milk  and  of  some  of 
its  variations  may  not  be  out  of  place  at  this  point.  According  to 
the  most  recent  analysis,  the  composition  of  human  milk  is  as  follows : 


Average. 

Common 

Variations. 

Fat 

4.00 

3.00 

To 

5.00 

Sugar 

7.00 

6.00 

t( 

7.00 

Proleid 

1.60 
0.20 

1. 00 
0.18 

it 

2.26 

Salts 

0.25 

Water 

87.3tf 
100.00 

89.82 

(t 

85.50 

• 

100.00 

100.00 

The  fat  is  subject  to  considerable  variation  but  the  percentage  of 
four  is  about  the  average.  Roughly  speaking  the  proportion  of  fat 
to  proteid  in  human  milk  is  three  to  one. 

The  sugar  is  simply  lactose  in  solution.  Its  proportion  varies  from 
6  to  7  per  cent,  and  is  very  constant. 

The  proteids  of  human  milk  are  very  complex  and  though  much 
work  has  been  done  upon  them  they  are  not  as  yet  completely  under- 
stood. The  most  important  are  casein,  lactalbumin,  and  lactoglobulin. 
The  proteids  vary  from  1.50  to  2  per  cent,  being  high  at  first  but 
soon  averaging  1.50  per  cent. 

The  salts  are  numerous  but  average  about  0.20  per  cent,  and  are 
very  constant  throughout  lactation.  .« 

The  reaction  is  generally  slightly  alkaline'  and  it  is  as  a  rule  free 
from  germs. 

The  amount  supplied  to  the  infant  varies  from  10-16  oz.  per  diem 
at  the  end  of  the  first  week,  to  ."50-40  oz.  from  the  sixth  to  the  ninth 
month. 

When  the  analysis  of  human  milk  yielded  us  definite  knowledge 
of  its  elements  and  their  proportions  we  were  in  a  position  to  look  for 
an  efficient  substitute. 

The  milk  of  all  animals  must  be  modified  to  correspond  to  human 
milk  ;  hence  cow's  milk  as  being  most  easily  obtainable  is  be.st  suited 
for  the  purpose. 

Milk  of  Cowa  of  Vanoua  Breeds. — There  is  not  time  for  me  to  refer 
oven  britsHy  to  the  investigations  which  have  Uen  carried  out  as  to  the 
proportion  of  the  elements  in  the  milk  of  various  breeds  of  cows.  Suffice 
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it  to  say  that  by  scientific  feeding  and  mixing  of  the  milk  of  various 
breeds,  a  standard  milk  has  been  obtained  ;  that  is  a  milkcontaining  a 
fairly  steady  average  in  the  percentage  of  the  various  elements. 

Gow'8  Milk. — Cow's  milk  contains  exactly  the  same  constituents  as 
human  milk  but  in  different  proportions.  The  proportion  of  the 
elements  is  :  Fats  4.00,  sugar  4.50,  proteids  4.00,  ash  0.70.  It  is  acid 
in  reaction  and  is  apt  to  be  contaminated  with  germs. 

We  have  thus  in  cow's  milk,  an  excess  of  proteids  and  salts  and  a 
deficiency  in  the  amount  of  sugar  while  the  fat  is  about  the  same. 

The  problem  was  to  obtain  the  elements  separately,  and  then  to 
recombine  them  to  meet  the  need  of  individual  cases.  For  the  power 
to  do  this  we  are  indebted  as  I  said  before  to  Dr.  Rotch. 

Two  questions  suggest  themselves  at  this  point.  (1)  In  theproce.ss 
of  separation  of  the  elements  will  any  change  be  brought  about  which 
would  spoil  them  for  use  ?  (2)  Is  there  not  some  differey^in  the 
composition  of  the  proteids  of  cow's  milk  which  causes  CTWBni  to  be 
more  difficult  of  digestion  by  the  infant  ? 

The  process  of  separation  has  not  been  proved  to  cause  any  change 
in  the  elements.     The  emulsion  of  the  fat  is  not  disturbed. 

The  question  of  the  proteid.'-  not  yet  being  settled,  it  is  difficult  to 
say  if  any  difference  exists,  but  if  there  is  it  is  not  sufficient  to  be 
seriously  considered. 

Dilution  with  water,  which  is  necessitated  by  the  proteids,  ^Jwings 
the  salts  down  to  their  proper  proportions,  so  they  do  not  l*(^ire 
separate  consideration. 

New  Nomenclatare. — In  modern  scientific  feeding  of  infants  it  is 
necessary  for  the  sake  of  accuracy  to  adopt  a  new  method  of  nomen- 
clature, as  it  were,  which  makes  it  seem  at  first  sight  a  little  difficult 
of  comprehension.  Instead  of  specifying  the  amount  tl  ;  ream  and 
milk  in  a  food  we  indicate  the  proportion  of  the  elements. 

This  difficulty  is  soon  mastered,  as  it  must  be,  in  order  to  properly 
prescribe  milk  in  infant  feeding.  r'~\ 

It  is  this  power  of  specifying  the  elements  which  enables  Us  to 
modify  the  food  to  suit  each  individual  case,  as  by  varying  the  ele- 
ments we  can  find  out  exaciljf^ which  is  at  fault  in  the  patient  being  fed. 

We  are  fortunate  in  hft.viqg  in  this  city  a  milk  laboratory  where 
this  process  of  preparing  ccfiv's  milk  for  the  scientific  feeding  of  infants 
is  carried  out. 

The  Walker-Gordon  Laboratory  Co.,  lias  adopted  the  term  "  Modified 
Milk  "  to  designate  their  process  of  putting  into  effect  the  prescm>. 
tions  of  physicians  upon  any  basis  of  milk  they  maj'  elect  to  us^ 

These  laboratories  have  the  oversight  of  the  feeding  and  cai'e  or  fhe 
cows ;  and  the  handling  of  the  milk  to  insure  its  purity,  cleanlijii^iS> 
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and  freshness.    They  have  trained  men  to  carry  out  the  preparation 
of  tlie  food  called  for  by  the  prescriptions. 

At  the  present  time  there  are  about  30,000  infants  being  fed  by 
these  laboratories  in  the  United  States  and  Canada,  and  they  are 
everywhere  giving  satisfaction. 

Rotch  in  a  recent  paper  said  :  "  The  position  which  it  seems  fair  for 
us  to  take  is  that  the  principle  of  the  modification  of  milk  is  scienti- 
fic, is  practical,  is  right,  and  that  in  the  milk  laboratory  we  have  one 
more  instrument  of  pi-ecision  to  aid  us  in  our  work." 

In  infant  feeding  there  are  three  important  factors.  (1)  Quantity. 
(2)  Quality.  (3)  Idiosyncrasy.  It  is  impossible  to  give  exact  rules 
for  modification,  but  in  ordering  milk  for  an  infant  not  only  its  age, 
but  its  weight  must  be  taken  into  account.  A  large  healthy  child  for 
its  age  requires,  not  infrequently,  the  quantity  and  percentage  of  food 
advisecktior  an  average  child  of  some  weeks  older. 

As  a  rme  it  is  well  to  begin  with  a  low  percentage  and  work  up 
till  a  percentage  and  quantity  is  reached  which  the  infant  will  digest 
and  gain  an  average  amount  in  weight  per  week  upon. 

It  is  absolutely  necessary  to  insure  success,  that  a  close  watch  be 
kept  of  the  infant's  weight.  It  should  be  weighed  at  least  once  a 
week.  The  weekly  gain  in  a  healthy  infant  should  be  from  three  to 
eight  ounces  ;  at  four  months  an  average  infant  should  have  doubled 
its  hirt|i-  weight  and  at  one  year  have  trebled  it. 

Aa-tt*  rule  I  think  there  is  a,  tendency  to  give  an  artificially  fed 
infant  too  large  a  quantity  of  food. 

Amount  of  Feeding. — During  the  first  month  of  life,  an  average 
infant  requires  about  ten  feedings  of  from  one  to  two  ounces  daily. 
During  the  second  and  third  months,  from  two  to  four  ounces  and  so 
on.  As  the  amount  is  increased  the  number  of  feedings  must  be 
reduced  and  the  interval  between  each  lengthened. 

An  average  formula  for  a  healthy  infant  during  the  first  week  of 
life  wouk'  be  ••Fat  2.00,  sugar  6.00,  proteid  .60.  The  percentage  may 
then  be  gradually  increased  to  reach  :  Fat  3.00,  sugar  6.00,  proteid 
I.OO,  by  the  end  of  the  first  month.  By  the  third  month  a  healthy 
infant  thrives  well  on  a  fat  4.00.  sugar  7  QQ,  proteid  1.50  mixture. 

As  a  rule  those  of  lai'gest  experience  nnd  they  get  the  best  results 
from  rather  low  percentage  mixtures. 

ModijicationH  called  for  by  Particiilar  Symptoms, — Proteids. — The 
modifications  called  for  by  particular  symptoms  are  important.  If 
the,  pr»)teid8  are  in  excess  they  are  passed  as  undigested  curds  in  the 
motB)ns.  These  proteid  curds  are  small  and  hard.  It  is  proteid 
in(!ttgestion  which  gives  rise  to  most  of  the  colic  of  early  infancy  and 

ft  rule  a  proper  management  of  the  proteids  means  success  in  infant 


feeding.     Proteid  indigestion  may  be  shown  by  restlessness,  sometime 
by  diarrhoea,  but  more  frequently  by  constipation ;  the  latter  is  prone 
to  occur  with  a  great  excess  of  proteid.     Vomiting  of  small  proteid 
curds  is  not  infrequently  met  with. 

Fat. — An  excess  of  fat  is  usually  shown  by  frequent  motions  of 
normal  colour,  containing  large  soft  flocculi,  which  we  call  fat  curds, 
Vomiting  and  regurgitation  also  occur  from  an  excess  of  this  element 
in  the  food.  It  is  rare  that  fat  indigestion  is  a  cause  of  colic.  Dry 
hard  motions  occur  if  the  percentage  of  fat  is  too  low. 

Sugar. — If  the  sugar  percentage  is  too  low  the  gain  in  weight  is 
apt  to  be  slow.  Excess  of  sugar  is  shown  by  colic  and  thin  acid 
motions,  which  cause  irritation  of  the  buttocks,  and  have  a  sour  yeasty 
odour.  Generally  we  have  eructations  of  gas  and  a  sour  odour  to  the 
breath,  with  an  excess  of  sugar  in  the  food. 

Holt  summarises  the  most  important  indications  as  follows :  "  If 
not  'gaining  in  weight  without  special  signs  of  indigestion,  increase 
the  proportions  of  all  the  ingredients  ;  if  habitual  colic,  diminish  the 
profceids  ;  for  frequent  vomiting  soon  after  feeding,  reduce  the  quan- 
tity ;  for  the  regurgitation  of  sour  masses  of  food,  reduce  the  fat,  and 
sometimes  also  the  proteids  ;  for  obstinate  constipation,  increase  both 
fat  and 'proteids." 

Premature  Infanta. — The  signal  value  of  the  exact  modification  of 
cow's  milk  as  carried  out  by  the  laboratories  is  shown  in  the  feeding 
of  premature  infanta  Here  the  gastro-enteric  tract  is  undeveloped 
and  unfit  to  digest  even  human  milk.  I  have  had  experience  of  a  few 
successful  cases  of  this  kind  where  at  the  start  the  infant  could  only 
digest  a  food  containing  fat  1.50,  sugar  3.00,  proteid  .25,  of  which  a 
drachm  every  hour  was  administered.  It  is  most  satisfactory  to  see 
cases  of  this  kind  improve,  and  finally  take  and  digest  easily  the 
mother'sjmilk.  I  think  that  at  the  present  time  it  is  unwise  to  attempt 
any  other  form  of  feeding  in  the  case  of  these  premature  infants. 

Unhealthy  and  Feeble  Infants. — The  proper  feeding  of  unhealthy 
and  feeble  infants,  is  one  of  the  most  trying  and  difficult  undertakings. 
One  is  not  infrequently  called  upon  to  superintend  the  feeding  of  an 
infant  of  five  or  six  months  of  age,  weighing  scarcely  more  than  at 
birth,  with  a  digestive  tract  that  has  been  struggling  to  nourish  its 
proprietor  from  all  kinds  of  so-called  infant  foods,  and  has  finally 
given  up  the  attempt  or  refuses  to  retain  anything  committed  to  it. 
These  are  the  most  trying  cases  and  require  the  greatest  care  and 
persevemnce  to  ensure  success.  No  gain  in  weight  can  be  looked  for 
till  the  digestion  has  improved.  In  the  modification  for  these  cases,  as  a 
rule  the  sugar  is  not  at  fault  and  need  not  be  reduced  below  4-4.50 
per  cent.     It  is  the  proteid  that  gives  the  most  trouble,  then  the  fats. 
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It  is  well  to  start  these  cases  on  a  formula  of  about :  Fat  2.00, 
sugar  6.00,  proteid  .60,  and  then  gradually  increase  aa  the  symptoms 
of  indigestion  pass  away.  In  my  experience,  at  first  small  quantities 
at  short  intervals,  then  larger  quantities  of  the  same  formula  at  longer 
intervals,  give  the  best  results. 

It  is  extraordinary  in  these  cases  what  severe  symptoms  will  follow 
the  slightest  excess  of  the  element  of  the  food  at  fault,  thus  the 
increase  in  percentages  must  be  made  with  the  greatest  care  and 
precaution. 

Marasmus. — In  the  treatment  of  marasmus  cases  in  children,  of 
from  6  to  18  months,  it  is  not  infrequently  the  case  that  the  fat 
must  be  kept  low,  while  the  proteid  can  be  quite  rapidly  increased. 

Diarrh(£a. — In  the  treatment  of  summer  diarrhcea  the  results  of 
modified  milk  feeding  are  most  satisfactory. 

In  a  series  of  115  cases  treated  under  Dr.  Rotch's  direction  last 
summer,  five  died,  one  was  not  improved  and  one  hundred  and  nine 
recovered.  The  average  age  of  the  infants  was  6.42  months.  The 
milk  was  pasteurized  in  all  cases  ;  the  average  number  of  feedings 
was  7.0,  with  an  average  amount  of  4.5  ounces.  The  average  per- 
centages were  :  Fat,  2.6  ;  sugar,  6.8  ;  proteid,  1.2.  The  important 
point  is  to  keep  the  percentage  of  fat  as  low  as  possible. 

The  chief  objection  to  modified  milk,  as  prepared  by  the  labora- 
tories, is  the  expense.  But  it  is  a  rule  of  life  that  one  cannot  have  a 
good  thing  without  paying  for  it.  The  average  expense  is  from  $2.10 
to  $2.40  per  week,  which  includes  bottles  and  nipples,  and  cannot  be 
considered  excessive  when  the  whole  process  is  considered. 

For  some  years  I  have,  in  feeding  infants,  rarely  made  use  of  any- 
thing but  modified  milk,  and  the  more  experience  I  gather  the  stronger 
is  my  faith  in  this  scientific  and  accurate  method. 

Of  course,  in  home  modification  one  cannot  hope  to  obtain  any 
great  degree  of  exactness,  and,  therefore,  there  is  apt  to  be  a  greater 
proportion  of  failures. 

Home  Modification. — Home  modification  is  inaccurate  because  it  is 
impossible  to  procure  a  standard  milk  and  cream.  Rotch  recently 
had  the  cream  from  a  reputable  dairy  tested  on  four  successive  days 
with  the  result  of  a  variation  in  the  samples  of  from  10.13  to  28.34 
per  cent. 

Then  it  is  difficult  to  secure  the  care  and  attention  to  detail  from 
the  parents  or  nurse  necessary  to  ensure  success. 

A  safe  milk  cannot  be  obtained  under  ordinary  circumstances  in 
large  cities.  This  difficulty  cannot  be  overcome  until  the  public  has 
been  trained  to  recognize  the  advantages  of  a  pure  milk  supply,  and 
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is  willing  to  pay  a  sufficiently  high  price  for  it  to  ensure  the  conscien- 
tious care  necessary  on  the  part  of  the  producer. 

The  relationship  between  contaminated  milk  and  the  severe  diar- 
rhoeas of  infancy  is  too  well  known  to  be  more  than  referred  to. 

Provided  the  milk  is  fresh  when  delivered,  fairly  accurate  results 
may  be  obtained,  in  healthy  cases  especially,  from  home  modification . 
'  It  has  been  my  habit  to  depend  upon  a  12  per  cent,  and  an  8 
per  cent,  cream,  diluted  as  required  by  a  6,  7  or  10  per  cent,  sugar  of 
milk  solution.  With  these,  several  of  the  most  ordinary  percentage 
food  mixtures  can  be  obtained. 

I  usually  order  the  cream  of  the  percentage  desired  from  the  labora- 
tory, where  it  is  pasteurized  before  delivery. 

A  12  per  cent,  cream  may  be  obtained  by  taking  two  parts  of 
gravity'  or  skimmed  cream  (16  per  cent.)  and  diluting  with  one  part 
of  milk. 

8  per  cent,  cream  may  be  obtained  by  diluting  one  part  of  skimmed 
cream  with  two  parts  of  milk. 

The  sugar  solutions  are  obtained  by  adding  sugar  of  milk  to  boiling 
water  in  the  following  proportions  ; 

A  10  per  cent,  solution  by  adding  one  ounce  of  sugar  of  milk  to  ten 
ounces  of  water. 

A  7  per  cent,  solution  by  adding  one  ounce  of  the  sugar  to  fourteen 
ounces  of  water. 

A  6  per  cent,  solution  by  adding  the  same  quantity  of  sugar  to  six- 
teen and  a  half  ounces  of  water. 

The  alkalinity  is  secured  by  adding  lime  water  or  bicarb,  of  soda  to 
the  food  as  required. 

Let  us  suppose,  for  example,  that  we  wish  to  prescribe  a  food  for  a 
healthy  infant  of  one  month,  of  average  weight.  We  would  require 
ten  feedings  of  two  ounces  each  with  the  following  percentages  :  Fat 
3.00  ;  sugar,  6.00  ;  proteid,  1.00. 

This  is  prepared  each  morning  by  diluting  live  ounces  of  a  12  per 
cent,  cream  with  fifteen  ounces  of  a  filtered  7  per  cent,  sugar  solution. 
A  half  teaspoonful  of  soda  bicarb,  is  added,  and  the  food  put  on  the 
ice  and  used  as  required. 

The  dilution  here  is  one  part  of  the  cream  to  three  of  sugar  solution. 
By  adding  two  and  a  half  parts  of  sugar  solution  to  one  part  of  the 
cream,  one  would  have  a  food  containing  :  Fat,  3.60  ;  sugar,  6.00  ; 
proteid,  1.20,  and  so  on. 

If  the  physician  is  careful  to  give  exact  directions  in  writing  any 
intelligent  person  can  prepare  the  food. 

As  to  results.  In  private  practice,  with  healthy  infants,  I  have 
Seldom  failed  to  obtain  good  results  with  home  modification,  where 
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those  in  charge  of  the  infant  were  intelligent  and  careful  in  the  pre- 
paration of  the  food. 

In  the  Montreal  Foundling  and  Baby  Hospital  we  have  been  using 
moditied  milk  for  the  past  eighteen  months,  with  the  most  satisfac- 
tory results. 

As  we  have  become  more  familiar  with  the  practical  working  of 
this  method  of  feeding  our  results  have  improved.  We  have  at 
present  forty-four  infants  in  the  hospital,  which  is  greatly  over- 
crowded, and  not  one  of  them  is  the  subject  of  marasmus. 

Our  mortality  during  the  first  four  months  of  this  year  is  half  of 
what  it  was  during  the  same  period  of  last  year. 

The  admissions  so  far  this  year  were  exactly  double  those  of  the 
same  period  last  year. 

We  attribute  our  success  in  a  great  measure  to  this  system  of  feed- 
ing. Most  of  the  modification  of  food  is  done  in  the  hospital  by  the 
nurse  girls  in  training. 

Recently,  in  order  to  test  whother  pasteurization  of  the  food  could 
be  dispensed  with,  the  infants  were  fed  on  unpasteurized  milk.  In  a 
few  days  every  infant  so  fed  was  suffering  from  indigestion  and  pass- 
ing green  motions  with  undigested  curds.  These  troublesome  symp- 
toms disappeared  entirely,  without  the  use  of  drugs,  on  resuming  the 
pasteurization. 

The  Walker-Gordon  Co.  report  having  put  up  prescriptions  for  over 
two  thousand  physicians  with  a  mortality  of  2|  per  cent  in  healthy 
infants. 

In  closing  I  may  be  permitted  to  quote  the  recent  utterances  of  two 
of  the  most  eminent  authorities  : 

Dr.  Holt,  of  New  York,  says  :  "  After  two  years'  experience  I  have 
found  the  laboratory  of  great  value  in  difficult  cases  of  infant-feeding, 
and  it  soon  becomes  almost  as  much  of  a  necessity  to  the  physician 
practising  among  young  children  as  does  the  apothecary  shop  to  the 
general  practitioner." 

Dr.  Rotch,  in  a  paper  read  before  the  New  York  Academy  of  Medi- 
cine on  April  3rd  last,  stated  us  follows  :  "  I  have  never  yet  seen  an 
infant  who  was  carefully  fed  on  milk  during  the  firat  ten  or  twelve 
mouths  of  its  life,  by  carefully  changing  the  percentage  of  the  milk 
constituents,  and  on  nothing  else,  not  enter  on  its  second  year  with 
firm  fiesh  and  an  average  development  I  have  found  the  teeth  to  be 
sound,  and  to  come  at  the  usual  age.  I  have  found  the  functions  of 
sitting,  walking,  standing,  and  the  amyolytic  functions  all  appear 
and  develop  nonually.  I  have  followed  these  children  into  their 
third,  fourtn  and  fifth  years,  and  have  found  them  strong,  ruddy, 
with  good  bones  and  teeth,  and  with  (ligcHtions  which  permit  them  to 
Im)  fell  on  a  general  mixed  diet  of  all  the  food  elements. ' 


